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BAB 5 
SIMPULAN DAN SARAN 
 
5.1. Simpulan  
 
Berdasarkan penelitian yang telah dilakukan dan dianalisis data sehingga 
dapat disimpulkan bahwa :  
1. Secara umum dalam pengujian toksisitas subkronik, kelompok 
senyawa asam 2-(3-(klorometil)benzoiloksi)benzoat dengan 
pemberian dosis 9 mg/200 gBB, 18 mg/200 gBB, dan 27 mg/200 
gBB tidak memberikan pengaruh terhadap aktivitas tikus wistar 
betina bila dibandingkan dengan asam asetilsalisilat.  
2. Senyawa asam 2-(3-(klorometil)benzoiloksi)benzoat 
memberikan pengaruh signifikan terhadap indeks organ ginjal 
(kelompok kontrol positif satelit dan kelompok satelit dosis 18 mg) 
serta organ lambung (27 mg kelompok satelit). 
 
5.2. Saran  
Perlu dilakukan penelitian lanjutan pada pemeriksaan histopatologi 
organ, terutama bagi organ yang memiliki perbedaan indeks organ 
yang signifikan. 
 
 
 
 
54 
 
DAFTAR PUSTAKA 
 
Attama, A. A., Adikwu, M. U., & Okoli, N. D. 2003. Studies on 
bioadhesive granules. II. Granules formulated with Mucuna 
flagillepes (mucuna) gum. STP pharma sciences, 13(3), 177-181. 
 
Badan Pengawas Obat dan Makanan. 2014, Pedoman Uji Toksisitas Non 
Klinik Secara In Vivo, Peraturan Kepala Badan Pengawan Obat dan 
Makanan Republik Indonesia nomor 7 tahun 2014. 
Badan Pengawas Obat dan Makanan. 2014, Persyaratan Mutu Obat 
Tradisional.Peraturan Kepala Badan Pengawan Obat dan Makanan 
Republik Indonesia nomor 12 tahun 2014. pp: 9  
Bartoszyk GD, Wild A. 1989. B-vitamins potentiate the antinociceptive 
effect of diclofenac in carrageenin-induced hyperalgesia in the rat 
tail pressure test. Neurosci Lett 101: 95–100. 
Bank, G., and A. Keller, 2001, Multidose Toxicity and Carcinogenicity 
Studies, In kram DJ, Keller KA, editors, Toxicology Testing 
Handbook, New York, Headquarters P. 
Bianchi, C. and Franceschini, J., 1954. Experimental observations on 
Haffner's method for testing analgesic drugs. British journal of 
pharmacology, 9(3), pp.280-284. 
 
Butler, M. P., Kriegsfeld, L. J., & Silver, R. 2009. 13 Circadian Regulation 
of Endocrine Functions. Hormones, 1, 473-505. 
 
Budin, S. B., Saimin, H., Taib, I. S., Jayusman, P. A., & Mohamed, J. 
(2012). A Histological Studies of Ratsâ Lung Subacutely Treated 
with Fenitrothion. International Journal of Collaborative Research 
on Internal Medicine & Public Health. 
 
Casarett and Doll's, 2008, Toxicology The Basic science of Poisons, ed. 
7,Mc Graw Hill Medical, New york, p. 11-45; 707; 595; 618-619. 
55 
 
Casarett and Doll’s, 1986, Toxicology The Basic of Poisons, ed. 3, Mc 
GrawHill Medical, New york, pp: 11-45; 707; 595; 618-619. 
Coon, J. M., & Rothman, S. (1940). The nature of the pilomotor response to 
acetyl choline; some observations on the pharmacodynamics of the 
skin. Journal of Pharmacology and Experimental Therapeutics, 
68(3), 301-311. 
 
Chen, J., Li, Y., Wang, L., Zhang, Z., Lu, D., Lu, M., & Chopp, M. (2001). 
Therapeutic benefit of intravenous administration of bone marrow 
stromal cells after cerebral ischemia in rats. Stroke, 32(4), 1005-
1011. 
 
Corwin, E. J., 2001, Buku Saku Patofisiologi, Alih Bahasa Brahm U. Pendit, 
Penerbit Buku Kedokteran EGC, Jakarta. 
 
Crawford, J.M., Liver and biliary tract. In: Kumar V, Abbas AK, Fausto N. 
Robbins and Cotran, 2005, Pathologic Basis of Disease. 7th ed. 
Philadelphia: Elsevier Saunders; pp: 880-1903. 
 
Curran H. Valerie, and Brian Birch. 1991. Differentiating the sedative, 
psychomotor and amnesic effectsof benzodiazepines: a study with 
idazolam and the benzodiazepine antagonist, flumazenil. 
Psychopharmacology. p.522 
 
Derelanko, M. J. and Hollinger, M. A., 2002, Handbook of Toxicology ,2
nd
 
ed, CRC Press LLC,United States of America. 
 
Dewi, C. 2012, Uji Toksisitas Akut Senyawa Asam-(3-Klorometil)Benzoil 
Salisilat dan Asam-(4-Klorometil)Benzoil Salisilat Terhadap Mencit 
(Mus musculus), Skripsi Sarjana Farmasi, UKWM: Surabaya. p: 52 
 
Eaton, D. L. and Klaassen, C. D. (2001). Principles of Toxicology. In Cas- 
sarett and Doull’s Toxicology (C. D. Klaassen, Ed.), pp. 11–34. 
McGraw-Hill, New York. 
 
Ferreira, S. H., 1972. Prostaglandins, aspirin-like drugs and analgesia. 
Nature New Biol.,240, 200-203. 
56 
 
Forsythe, N. Fundamentals of Chemistry: General,Organic and Biological. 
2nd ed. A Division of Simon danSchuster, Inc. United Satates of 
America.1991.p: 415. 
Gibbs, R. A., Weinstock, G. M., Metzker, M.L., Muzny, D. M., Sodergren 
E. J., Scherer, S., et al., 2002, Initial sequencing and 
comparativeanalysis of the mouse genome, Mouse Genome 
Sequencing Consortium, Nature Publishing Group, 420:520. 
Guyton A. C., Hall J. E., 2007. Ginjal dan Cairan Tubuh, Dalam: Buku Ajar 
Fisiologi Kedokteran, Edisi XI, Jakarta: EGC, pp 307-9. 
 
Hancu, G., Fulop, E., Rusu, A., Mircia, E., & Gyeresi, A. 2011. Thin layer 
chromatographic separation of benzodiazepine derivates. Ars. 
Docendi Publishing House, 2, 181-188. 
 
Hebborn, P., & Turner, R. A. (1971). Screening Methods in Pharmacology. 
Academic Press. 
 
Harmita dan Radji, M., 2008. Kepekaan Terhadap Antibiotik. Dalam: Buku 
Ajar Analisis Hayati, Ed.3. EGC, Jakarta. 
Hodgson, E., 2000, A Textbook of Modern Toxicology, 2nd ed., McGraw-
Hill Book Co, Singapore. Pp:292-295.  
Hoffmann, F., FarbenfabrikenOf Elberfeld Company. 1989. Acetyl salicylic 
acid. U.S. Patent 644,077.p. 1. 
Ito, S. and Lacy, E.R., 1985. Morphology of rat gastric mucosal damage, 
defense, and restitution  in the presence of luminal 
ethanol. Gastroenterology, 88(1), p.250-260. 
Junqueira L.E., Carneiro J., Kelley R.O., 1997, Histologi Dasar, Ed 8, 
Jakata, EGC, hal. 270-276. 
Kanani, K., Gatoulis, S. C., Voelker, M., 2015, Influence of Differing 
Analgesic Formulations of Aspirin on Pharmacokinetic Parameters, 
Journal of Pharmaceutics, 2015 ed 7. pp: 190-191. 
57 
 
Kimberly RP, Plotz PH. Salicylates including aspirin and sulfasalazine. In: 
Kelley WN, Harris ED, Ruddy S, Sledge CB, eds. Philadelphia, Pa: 
WB Saunders; 1989. pp:739-764. 
Koeman, J. H. 1987, Pengantar Umum Toksikologi, Diterjemahkan dari 
Bahasa Jerman oleh R. H. Yudono, Gadjah Mada University Press, 
Yogyakarta. 
 
Laurence, D. R. & Bacharach, A. L., 1964, Evaluation of Drug Activities: 
Pharmacometrics. Academic Press, London & New York.vol. 1. 
Lehman, J. W., 2004, Microscale Operational Organic Chemistry A 
Problem-Solving Approach to the Laboratory Course, Pearson 
Education, Inc., NewJersey. pp:698-699, 703-704. 
Lindop, G.B.M. and Lever, A.F., 1986. Anatomy of the renin‐angiotensin 
system in the normal and pathological kidney. Histopathology, 10(4), 
p.335-362. 
Loomis, T. A., 1978, Essential of Toxicology, 3rd ed., Lea & Febiger, 
Philadelpia, pp:198-202  
Lu, F.C., 1995, Toksikologi Dasar (Asas, Organ Sasaran, dan Penilaian 
Resiko), ed. 2, terjemahan E. Nugroho, UI Press, Jakarta, 86-93. 
 
Macholz, R. (1988). Evaluation of certain food additives and contaminants. 
Thirty‐first Report of the Joint FAO/WHO Expert Committee on 
Food Addition (Technological Report Series 759). 53 Seiten. World 
Health Organization, Geneva 1987. Preis: 9. Molecular Nutrition & 
Food Research, 32(6), 639-639. 
 
Miller RL, Insel PA, Melmon KL. Inflammatory disorders. In: Melmon KL, 
Morrelli HF, eds. Clinical Pharmacology: Basic Principles in 
Therapeutics. New York: Macmillan; 1978.pp: 657-708. 
Nair, V., Arjuman, A., Dorababu, P., Gopalakrishna, H. N., Rao, U. C., & 
Mohan, L. 2007. Effect of NR-ANX-C (a polyherbal formulation) on 
58 
 
haloperidol induced catalepsy in albino mice. Indian Journal of 
Medical Research, 126, 480-484. 
 
Nanra, R.S. and Kincaid-Smith, P., 1970.Papillary necrosis in rats caused 
by aspirin and aspirin-containing mixtures. British medical 
journal, 3(5722), p.559. 
OECD, 1995, Repeated dose oral toxicity test method, In: OECDGuidelines 
for testing of chemicals, No 407, Organization for 
EconomicCooperation and Development, Paris, France. p 2; 4. 
Organization for Economic Cooperation and Development. OECD 
Guidelines for the Testing of Chemicals. OECD Guideline 425: Acute 
Oral Toxicity: Up-and-Down Procedure, Approved: 2001; update of 
17 December 2001. 
Peters, J. M., and Boyd, E. M. (1966). Organ weights and water levels of 
the rat following reduced food intake. J Nutr. 90 (4), 354–60. 
Pearl, J., Aceto, M. D. & Hariss, L. S. 1968. Prevention of writhing and 
other efiets of narcotics and narcotic antagonists in mice. J. Pharmac. 
exp. Ther., 160, 217-230. 
Pfeiffer, C. J. 1968. A mathematical evaluation of the thymic weight 
parameter. Toxicol Appl Pharmacol 13(2), 220–7 
Pradipta, I Putu Wahyu. Efek senyawa asam 2-(3-(klorometil)benzoiloksi) 
benzoat terhadap aktivitas dan indeks organ tikus wistar jantan 
sebagai pelengkap uji toksisitas subkronis, SkripsiSarjana Farmasi 
Universitas Katolik Widya Mandala:Surabaya.2016. p: 70. 
Pratiwi,V.D.2009. Sintesis Asam 3-klorometilbenzoil Salisilat dan 
Penemuan ED50 Analgesik pada Mencit (Musmusculus), Skripsi 
Sarjana Farmasi, UnikaWidya Mandala, Surabaya. 
Ritschel, W. A. (1989). Biopharmaceutic and pharmacokinetic aspects in 
the design of controlled release peroral drug delivery systems. Drug 
Development and Industrial Pharmacy, 15(6-7), 1073-1103. 
Roux, S., Sablé, E., & Porsolt, R. D. 2004. Primary observation (Irwin) test 
in rodents for assessing acute toxicity of a test agent and its effects on 
59 
 
behavior and physiological function. Current Protocols in 
Pharmacology, 10-10. 
 
Robbins dan Kumar,1995, Buku Ajar Patologi Anatomi II, Edisi IV, Alih  
Bahasa: Staf  Pengajar  Laboratorium Patologi Anatomi Fakultas 
Kedokteran Universitas Airlangga, Jakarta: Penerbit Buku 
Kedokteran EGC, p: 324-325. 
Rotua. 2014, Uji Toksisitas Subkronis Senyawa Asam 2-(4-
Klorometil)Benzoiloksi)Benzoat pada Profil Darah dan Urin Mencit 
(Mus musculus). Skripsi Sarjana Farmasi Universitas Katolik Widya 
Mandala, Surabaya. 
 
Sanberg, P. R., Bunsey, M. D., Giordano, M., & Norman, A. B. 1988. The 
catalepsy test: its ups and downs. Behav Neurosci, 102(5), 748-759. 
 
Sarkar, A., 2009, Herbal Toxicology, Department of Zoology, Agra 
College, DPH, New Delhi, India, p. 1. 
 
Setiawati, Ni Putu Eka (2015) Efek senayawa asam 2-(4-
(klorometil)benzoiloksi) benzoat terhadap aktivitas dan indeks organ 
tikus wistar jantan sebagai pelengkap uji toksisitas subkronis. Skripsi 
Sarjana Farmasi Universitas Katolik Widya Mandala, Surabaya. 
 
Sherma, Joseph 1991. Basic Techniques, Materials and Apparatus. In 
Handbook of Thin-Layer Chromatography.New York: Marcel 
Dekker, Inced.Vol. 55, pp: 3-41 
Sirois, M. 2005, Laboratory Animal Medicine : Principles and Procedures. 
United States of America: Mosby, Inc.  
Sinaga, C. P. 2016. Efek senyawa asam 2-(3-klorobenzoiloksi) benzoat 
terhadap aktivitas dan indeks organ tikus wistar jantan sebagai 
pelengkap uji toksisitas subkronis. Skripsi Sarjana Farmasi 
Universitas Katolik Widya Mandala Surabaya. 
 
Smith, W.L.; Marnett, L.J.; DeWitt, D.L. Prostaglandin and thromboxane 
biosynthesis.Pharmocol. Ther. 1991. ed 49, pp:153–179.  
60 
 
Stanley O. Aniagu;Florence C. Nwinyi; David D. Akumka; Gloria A. 
Ajoku; SundayDzarma; Kazeem S; Izebe; Matthew Ditse; Patrick E. 
C. Nwaneri; Charles Wambebe andKarynius Gamaniel. January 
2005.Toxicity studies in rats fed nature cure bitters.AfricanJournal of 
Biotechnology Vol. 4 (1). pp:73 
Suckow, M.A., S.H. Weisbroth., and C.L. Franklin., 2006, The 
LaboratoryRat. Elsevier, California, hal. 72, 109.  
Sweetman, S.C. (ed). 2009, Martindale: The Complete Drug Reference, 
36th edition. Everbest Printing, China. 43. 
Takahashi, L. K., & Lore, R. K. 1983. Play fighting and the development of 
agonistic behavior in male and female rats. Aggressive Behavior, 
9(3), 217-227. 
 
Turner, R.A., 1965, Screening Method in Pharmacology, Academic Press, 
New York, p. 113. 
Turner, J. R. 2010. The Gastrointestinal Tract. In: Kumar V, Abbas A. K, 
Fausto N,Aster J. C, editors. Pathologic basis of disease. 8th Ed. 
Saunders Elsevier. 
Underwood  JCE, 1999, General  And  Systematic Pathology  ed  2  volume  
1 terjemahan. Jakarta: EGC. 
 
Vane, J. R., 1971. Inhibition of prostaglandin synthesis as a mechanism of 
action for aspirin-like drugs.Nature New Biol., 231,232-235. 
Zhdanova, I. V., Wurtman, R. J., Lynch, H. J., Ives, J. R., Dollins, A. B., 
Morabito, C.,  & Schomer, D. L. (1995). Sleep‐inducing effects of 
low doses of melatonin ingested in the evening. Clinical 
Pharmacology & Therapeutics, 57(5), 552-558. 
